I
F approximately 11,000 patients with head injury admitted to the Royal Brisbane, Royal Children's, and Princess Alexandra Hospitals, Brisbane, between March, 1956, and March, 1967 , 99 required repair of the anterior cranial fossa. In 47 instances this was carried out during operation for elevation of depressed fractures of the cranial vault, which have been reported previously. 1 The remaining 52 repairs were conducted for specific problems related to this region. The analysis presented in this paper will refer particularly to these cases, but appropriate details from the other 47 will be included.
Analysis of Cases

Age and Sex
The age and sex distribution of both series is shown in Table 1 . The maximal incidence in the 47 who were explored for depressed fractures of the vault was in males (44/47, 94% ) in the third (15) and second (13 ) decades. The maximal incidence in the 52 patients undergoing specific repair was in males (41/52, 79%) in the second decade of life (14). Seventeen of the 52 were admitted in the first 5 years studied, and 35 in the second 5 years. This increasing incidence (X 2 --6.48, p < 0.02) was mainly due to an increase in males from 13 to 28 (X 2 = 5.487, p < 0.05). There was one death in the first 17, three in the remaining 35. 
Causes o I Injury
Indications for Surgery
Of the 52 who required specific anterior fossa repair, 40 had cerebrospinal fluid (CSF) rhinorrhea, nine had an intracranial aerocele (including three with rhinorrhea), 13 had meningitis (including 10 with rhinorrhea and two with an aerocele), and five had none of these. All of these last five were operated on in 1962-1967, with one death in a patient with an intracerebral hematoma. Three of the five had cerebral lacerations, and two had irttraeerebral hematomas. Of the 47 with depressed fractures, nine had rhinorrhea. Our policy has been to undertake repair when rhinorrhea is profuse and continuing, whether intermittent or delayed, when there is an aerocele or meningitis, or when wide-open fracture lines in the frontal sinuses of the floor of the anterior fossa suggest that dural healing may be delayed or inadequate.
Significance of Site o] Fracture
Of the 52 principal cases, 38 had fractures with dural defects involving the floor of the anterior cranial fossa in the region of the cribriform plate and ethmoid sinuses (nine bilateral), 10 had fractures involving the frontal sinuses only, two involved the sphenoidal air sinus, and in two the site was not recorded. The incidence of CSF rhinorrhea, aerocele, and meningitis according to site of fracture is summarized in Table 3 . Of 10 patients with frontal sinus fractures, five had rhinorrhea. Of 38 cribriform and ethmoid and two sphenoidal fractures, 32 were associated with rhinorrhea. In the 47 patients with depressed fracture, the site of the dural defect requiring repair was confined to the frontal sinus in 13 cases and involved the base in 34.
CSF Rhinorrhea, Aerocele, and Meningitis
Among the 40 patients with CSF rhinorrhea, 10 had meningitis. When rhinorrhea was immediate (22 cases), meningitis was rare (one case) presumably because treatment was early and definitive. With intermittent or delayed rhinorrhea, meningitis occurred in half of the 18 cases, often after the patient had left the hospital (X 2---10.9, p < 0.01). The nine aeroceles were associated with immediate rhinorrhea in two instances and delayed in one; there was no rhinorrhea in the other six cases. No patient with meningitis died. The 22 patients with immediate rhinorrhea were equally divided over the period studied. The incidence of presentation with intermittent or delayed rhinorrhea, and with aerocele, rose from eight in the first 5 years to 19 in the second 5 years, and that of meningitis was four in the first half and nine in the second. The incidence of meningitis remained constant: 4 of 17 in the first half, 9 of 35 in the second.
Associated Injuries
Seventeen of the 52 patients had cerebral lacerations, including all four who died; seven had intracerebral hematomas, including three who died; one had an extradural hematoma. Two patients were profoundly unconscious at the time of surgery. Both suffered rhinorrhea and intracerebral hematoma, and died. Eleven patients had associated facial injuries, 10 limb injuries, and four major injuries to other parts of the body. Table 4 summarizes the relation of the interval from injury to operation to the operative indications, complications, and deaths. Operation in the first 48 hours was precipitated by rhinorrhea in nine of 13 cases, with no aerocele or meningitis. The four deaths in this period were all from severe intracranial injuries to which anterior fossa repair was incidental.
Time o[ Surgery
Delayed rhinorrhea and meningitis usually appeared more thin1 6 weeks after the initial injury. On the other hand, aeroceles were most commonly seen and dealt with in the early weeks after injury.
Postoperative wound infection was more frequent after early operation when scalp contusions complicated the operative field. None of the five patients with wound infection died; all had rhinorrhea, but none meningitis.
Of the 47 patients with depressed fractures of the vault in whom anterior fossa repair was conducted at the time of elevation of the fracture, 41 had compound and six simple fractures, 24 were operated 
Type of Operation
In 34 patients, repair was undertaken through an osteoplastic flap, often incorporating fracture lines in the design; 18 were performed through frontal trephine openings. No particular preference for one or the other procedure can be detected in relation to the site of fracture or timing of the operation, but flaps were more often used in case of aerocele, cerebral laceration, and intracerebral hematoma. However, there has been a trend toward the use of trephine openings in later years.
Two patients required second or even third operations to stop the rhinorrhea. Another patient in whom repair had been attempted during elevation of a compound depressed fracture subsequently needed formal repair.
Discussion
This report only analyzes patients who actually underwent repair. Others with fleeting rhinorrhea or rhinorrhea after faciomaxillary injuries have not been included since they did not come to surgery. It is possible that fatal cases of meningitis may also have occurred without surgery.
The large proportion of patients with a delayed onset of rhinorrhea, aerocele, and meningitis is particularly interesting. They occurred despite our general policy that wide-open fractures without immediate rhinorrhea should nevertheless be repaired. However, many of these patients were referred only secondarily to our department.
The generally good results and freedom from complications when repair was carried out at the appropriate time indicate the acceptability of a fairly radical approach to this type of prophylactic surgery.
